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(57) Abstract: 

PURPOSE: To increase the manufacturing yield of a 
large capacity and highly fine plasma display panel by 
forming black metallic electrodes with resistors that are 
connected to a part of transparent electrodes In parallel to 
the transpar ent electrodes and coating the block metallic 
' electrodes with black insulator films. 

CONSTrrUTION: A black metallic electrode 5 that 
absorbs light in parallel to a transparent electrode 3 can 
be obtained by the screen printing using the paste In 
which RuO^ Is added to silver paste, for example. When 

this transparent electrode 3 is formed, there may be 
generated narrow cuts In the electrode due to dirt and the 
like. In this case, the cut of the transparent electrode 3 
can be recovered by forming this metallic electrode 5. 
After this metallic electrode 5 Is formed, the contrast of a 
panel can be prevented from being deteriorated by 
forming a black insulator film 6 so as to fully cover the 
metallic electrode 5. 
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Japanese-into-English Translation of JP Publication No. 61- 
176035 Published on August 7, 1986 

SPECIFICATION 

1. Title of the Invention 
PLASMA DISPLAY PANEL 

2. What is claimed is: 

A plasma display panel comprising: 

a first substrate having first transparent electrodes, 
parallel to one another, and covered with a transparent 
dielectric f ilm ; and 

a second substrate having second electrodes, parallel 
to one another, and covered with a dielectric film in light 
absorbing color, the first and second substrates being 
opposed to each other such that the first and second 
electrodes intersect with one another at a right angle 
therebetween, the substrates being gas-tight sealed with a 
predetermined discharge gap interposed therebetween and the 
interior of the closed gap being filled with a dischargeable 
gas, 

wherein metal electrodes in light absorbing color are 
formed respectively almost in parallel to the first 
transparent electrodes such that the metal electrodes are 
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respectively connected to parts of the transparent 
electrodes along length directions thereof, an insulating 
film in light absorbing color is formed between patterns of 
the first electrodes and the metal electrodes in light 
absorbing color are covered with a dielectric film in light 
absorbing color. 

3. Detailed Description of the Invention 

[Technical Field of the Invention] 

The present invention relates to a structure of a 
plasma display panel and especially, to improvement of 
characteristics of a large capacity plasma display panel. 

[Prior Art] 

In company with progress in office automation and 
factory automation in recent years, portable flat display 
panels have increasingly had more of demands because of 
requirement of a small occupancy area. Especially, since a 
plasma display is excellent in display quality and also has 
a good characteristic from the angle of ergonomics, the 
display is one of the most expected of various kinds of flat 
displays. 

[Problem to be Solved] 

In the mean time, display surface side electrodes of a 
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plasma display panel are generally formed with a transparent 
conductive film made of Sn02 known as a NESA electrode, but 
in a case of a large capacity plasma display panel with fine 
pitches, a great problem has been remained unsolved since 
resistance values of the NESA electrodes are greatly large, 
thereby narrowing an operating voltage range and decreasing 
a fabrication yield due to disconnections in the NESA 
electrodes . 

The present invention relates to a panel structure for 
solving the above described problem in a fine pitch, large 
capacity plasma display panel. 

[Means to Solve the Problem] 

A plasma display panel of the present invention 
comprises: a first substrate having first transparent 
electrodes, parallel to one another, and covered with a 
transparent dielectric film; and a second substrate having 
second electrodes, parallel to one another, and covered with 
a dielectric film in light absorbing color such as black, 
the first and second substrates being opposed to each other 
such that the first and second electrodes intersect with one 
another at a right angle therebetween, the substrates being 
gas-tight sealed with a predetermined discharge gap 
interposed therebetween and the interior of the closed gap 
being filled with a dischargeable gas, wherein metal 
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electrodes in light absorbing color are formed respectively 
in parallel to the first transparent electrodes such that 
the metal electrodes are respectively connected to parts of 
the transparent electrodes along length directions thereof, 
an insulating film in light absorbing color is formed 
between patterns of the first electrodes and the metal 
electrodes in light absorbing color are covered with a 
dielectric film in light absorbing color. 

[Embodiment] 

Detailed description will below given of the present 
invention with reference to the accompanying drawings. 

FIG. 1 is a sectional view of a plasma display panel 
showing an embodiment of the present invention and FIG. 2 is 
a perspective view showing main parts only of the present 
invention. In FIG. 1, a numerical mark 1 indicates a first 
substrate (front surface substrate) and 2 indicates a second 
substrate (rear surface substrate). A numerical mark 3 
indicates transparent electrodes formed in parallel to one 
another on the inner surface of the first substrate 1 and 
generally formed as Sn02 electrodes. A numerical mark 5 
indicates metal electrodes in light absorbing color, such as 
black formed by, for example, a printing method in parallel 
to the transparent electrodes 3 such that the metal 
electrodes are respectively connected to parts of the 
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transparent electrodes 3. Such black metal electrodes 5 can 
be obtained by screen printing using a paste which is 
obtained by adding Ru02 into a silver paste in order to 
color it into black. A thickness of a transparent electrode 
is controlled to be about 10.000 A and a sheet resistance is 
about 8 W/ . Therefore, in a case of a panel having a 
capacity of 640 400 pixels at a pitch of 0.36 mm, a 
transparent electrode is of a size of an electrode width 
about 0-2 mm and an electrode length about 150 mm and a 
resistance thereof reaches about 6 KW. However, in a case of 
a refresh type plasma display panel, although the display 
panel is necessary to be driven with pulses of a frequency 
about 1 MHz in order to obtain a proper brightness with 400 
scanning lines, as a waveform of a pulse, which is applied 
to a cell, is virtually distorted in an increasing manner in 
a direction farther away from the pulse supply side of the 
transparent electrode because of a capacitive load of the 
panel, which has been resulted in apparent rise in discharge 
firing potential and in being a cause for narrowing an 
operating voltage range. The black metal electrodes 5 are 
\L(k^U'^Ulr provided in order to solve the problem and the entire 

oI-fc^N^ resistance value of a transparent electrode was able to be 
^-...^W^ reduced to 1 KW or less by putting a black metal electrode 

^|*llr5 ^ width of 60 mm into contact with the transparent 

'"•/ ^'""fl,'' electrode by an overlapping width of 30 mm, whereby a 

if 4/ 
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sufficient drive voltage range was able to be ensured. The 
l^l^^i 4, reason why metal electrodes in light absorbing color such as 
i'T-^-'rc.Vi black is employed that the contrast of the panel is not 
reduced. Another effect of the black metal electrodes is 
provided that disconnections of a transparent electrode can 
be repaired. For example, there have been chances of 
occurrence of fine disconnections in a transparent electrode 
3 due to dusts or other causes when in formation of the 
transparent electrode 3, leading to reduction in a 
fabrication yield. However, with formation of the black 
metal electrodes 5, disconnections of the transparent 
electrodes can be repaired and furthermore, since 
disconnections are generally very fine, the disconnections 
do not give any influence on the quality of a display, which 
has made the transparent electrodes practically usable. 
Disconnections in one transparent electrode 3 can be 
repaired independently of the number of the disconnections 
by forming black metal electrodes as far as the 
disconnections are fine. After a black metal electrode 5 is 
formed, a black insulating film 6 including pdo as a main 
com ponent , which is generally called a mask, is formed so as 
to c over the black metal electrode 5. The black insulating 
film 6 has been formed between patterns of the transparent 
electrodes 3 in the prior art in order to improve the 
contrast of the panel, but the black insulating film 6 



according to the present invention is characterized by that 
the black insulating film 6 covers the black metal 
electrodes 5 to the full extent. If the black insulating 
film 6 is formed simply between the patterns of the 

transparent electrodes 3, it is resulted in serious 

./ ■ k 

reduction in a contrast of the panel. Below, explanation 
will be made of this point. The black metal electrodes 5 are 
formed using a paste prepared by adding Ru02 to normal 
silver paste in order not to reduce the contrast of the 
panel, the Ru02 being used for coloring the silver paste 
into black, but when a paste whose main component is a low 
melting lead glass is printed on the black metal electrodes 
5 and baked to form a transparent dielectric film, Ru which 
is a component in the black metal electrodes diffuses into 
the transparent dielectric film to color the film into green, 
thereby reducing the contrast of the panel to a great extent. 
Therefore, in order to prevent this problem from occurring, 
the black metal electrodes 5 are covered with the black 
dielectric film 6 to the full extent and subsequently, as 
shown in FIG. 1, the transparent electrodes 3 and the black 
metal electrodes 5 are covered with the transparent 
dielectric film 7. 

Since the black metal electrodes 5 are fully covered 
with the black dielectric film 6 and thereby, diffusion of 
Ru02 produced when in formation of the transparent 
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dielectric film 7 is prevented from occurring, therefore the 
problem of reduction in the contrast of a panel has been 
able to be solved. 

On the other hand, electrodes 4 are formed on the 
inner surface of the rear surface substrate 2 in parallel to 
one another by printing and baking a normal silver paste and 
thereafter, such electrodes 4 are also covered with a black 
dielectric film 8 in order to improve the contrast of a 
panel. The black dielectric film 8 can be formed by printing 
and baking a paste obtained by adding metal oxide, which is 
used for coloring, to a low melting point glass. Following 
formation of the black dielectric film 8, the front surface 
substrate 1 and the rear surface substrate 2 are positioned 
in an opposed manner such that the transparent electrodes 3. 
in the front surface substrate 1 side and the electrodes 4 
in the rear surface substrate 2 si'de are crossed each other 
at a right angle therebetween, and then both substrates are 
gas-tight sealed with a predetermined discharge gap 
interposed therebetween, followed by charging a 
dischargeable gas in the interior of the space, which 
finally makes a plasma display panel of the present 
invention completed. 

[Effect of the Invention] 

As has been described, the present invention can 
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reduce a virtual resistance value of the transparent 
electrodes with no decrease in the contrast of a panel by 
carrying out procedures in which a blackish metal electrode 
having a low resistance, connected to part of a transparent 
electrode is formed in parallel to a transparent electrode 
and the blackish metal electrodes are covered with a 
blackish dielectric film. Accordingly, a drive frequency of 
a large capacity refresh type plasma display panel can be 
raised to 1 MHz or higher so as to attain a sufficient 
brightness and simultaneously, a sufficient drive voltage 
range can be achieved. As another effect of the present 
invention, since disconnections in a transparent electrode 
can be repaired by a black metal electrode, a fabrication 
yield of a large capacity, high definition plasma display 
panel can be improved dramatically. 

It should be noted that in the above described 
embodiment, black color is exemplified as a light absorbing 
color, but needless to say that, without limiting to black 
color, other well known blackish colors such as dark, high- 
density green and dark blue can also fall in the scope of 
the present invention in that the external light is not 
reflected by but is absorbed in the colors, contributing to 
improvement of the contrast. 

4. Brief Description of the Drawings 
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FIG, 1 is a sectional view of a panel showing an 
embodiment of the present invention and FIG. 2 is a 
perspective view of main parts of such a panel. 

1: a first substrate (front surface substrate) 

2: a second substrate (rear surface substrate) 

3 : transparent electrodes 

4 : electrodes 

5: black metal electrodes 

6: a black insulating film 

7: a transparent dielectric film 

8 : a black dielectric film 



3 : transparent electrodes 

5: black metal electrodes 

6: black dielectric film 

7: transparent dielectric film 

8: black dielectric film 
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FIG. 1 



3: transparent electrodes 
5: black metal electrodes 
6: black dielectric film 




FIG. 2 



